Parental control of television broadcasting. Study carried out by the European Commission as required by Article 22b of Directive 97/36/EC of 30 June 1997 amending Directive 89/552/EEC (Television without Frontiers Directive). Final Report.  Annex 1: Background by unknown
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&KDSWHU(FRQRPLF0RGHOOLQJ%DFNJURXQG
(IILFLHQF\LVVXHV
7KLV VHFWLRQ H[DPLQHV WKH NLQG RI HFRQRPLF RUJDQLVDWLRQ WKDW ZLOO PDNH WKH EHVW
SRVVLEOH XVH RI OLPLWHG UHVRXUFHV LHZLOO DFKLHYH WKHPRVW HIILFLHQW RXWFRPHV JLYHQ
WDVWHV DQG WHFKQRORJLHV  7KLV H[HUFLVH DGRSWV RQO\ 3DUHWR YDOXH MXGJHPHQWV LH LW LV
DVVXPHGWKDWDKRXVHKROGVMXGJHWKHLURZQEHQHILWDQGEVRFLDOZHOIDUHRQWKHZKROH
LQFUHDVHV LI WKHZHOIDUHRIRQHVLQJOHKRXVHKROG LQFUHDVHV7KHFUXFLDO LVVXHV WKDWQHHG
DGGUHVVLQJDUHDVIROORZV
q &DQ UHJXODWRU\ LQWHUYHQWLRQV  DLPHG DW L LQFUHDVLQJ WKH IORZ RI LQIRUPDWLRQ WR
FRQVXPHUV DQG LL IDFLOLWDWLQJ SDUHQWDO FRQWURO RYHU PLQRUV  EH MXVWLILHG RQ WKH
JURXQGVRIHIILFLHQF\"
q ’RHV SXEOLF LQWHUYHQWLRQ RIIHU VXIILFLHQW HIILFLHQF\ DGYDQWDJHV RYHU IUHH PDUNHW
VXSSO\"
%DVHG RQ WKH SULQFLSOHV RI HIILFLHQF\ WKHUH DUH VRPH HFRQRPLF FULWHULD WKDW DUJXH LQ
IDYRXU RI DSSURSULDWH SXEOLF LQWHUYHQWLRQ  %HORZ ZH H[DPLQH KRZ VWURQJ DQG
FRQYLQFLQJWKHVHHFRQRPLFDUJXPHQWVDUHDQGZKDWNLQGRIUHJXODWLRQVHHPVSUHIHUDEOH
DVIDUDVHFRQRPLFHIILFLHQF\LVFRQFHUQHG
*HQHUDOO\VSHDNLQJWKHUHLVDIXQGDPHQWDOQHHGWRDGGUHVVLQIRUPDWLRQLVVXHVWRHQVXUH
WKDW WKH FRPSHWLWLYH PDUNHW IXQFWLRQV ZHOO DQG WR DFKLHYH VRFLDO HIILFLHQF\  $
FRPSHWLWLYH PDUNHW PHFKDQLVP UHTXLUHV FRQVXPHUV WR EH ZHOO LQIRUPHG DERXW WKH
QDWXUHRISURGXFWV WKH\QHHG WREH DEOH WRGHILQHSUHIHUHQFHV DQG WR GHWHUPLQH WKHLU
PDUNHWGHPDQGV LQRUGHUWRPDNHUDWLRQDOFRQVXPSWLRQFKRLFHV7KLVDVVXPSWLRQPD\
IDLO IRU PDQ\ DXGLRYLVXDO SURGXFWV ZKHUH LQIRUPDWLRQ LV FRPSOH[ DQG LPSHUIHFW DQG
FRQWHQWVDUHPDLQO\GHFLGHGE\SURGXFHUVZKLFK LQ WXUQ LPSOLHV VHULRXVFRQVHTXHQFHV
IRUWKHHIILFLHQF\RIWKHPDUNHW,QDVFHQDULRZKHUHYLHZHUVSDUWLFXODUO\\RXQJHUDQG
OHVV H[SHULHQFHG YLHZHUV DUH XQDEOH WR MXGJH FRUUHFWO\ WKH TXDOLW\ RI FRQWHQW DQG DUH
QRWDZDUHRIEHQHILWV WREHGHULYHG IURPZDWFKLQJ LW WKHPDUNHWPD\EHGLVWRUWHGE\
RYHUDQGXQGHUYDOXHGDJJUHJDWHGHPDQGVVXFKDV’2DQG’8ZKLFKGRQRWUHIOHFW
WKHUHDOSULYDWHYDOXDWLRQV’RIKRXVHKROGV
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$V)LJXUH VKRZV IRU D JLYHQRSSRUWXQLW\ FRVWRI WLPH& WKLVPD\ OHDG WR HLWKHU WRR
PXFKRUWRROLWWOHWLPH+2DQG+8UHVSHFWLYHO\EHLQJVSHQWRQWKHFRQVXPSWLRQRID
JLYHQ DXGLRYLVXDOSURGXFW ,Q WKH DEVHQFHRI UHJXODWLRQ WKLVPDUNHW RXWFRPH LPSOLHV
UHOHYDQW ORVVHV LQ FRQVXPHU ZHOIDUH FDSWXUHG E\ WKH ORVV WULDQJOHV 72 RU 78
UHSUHVHQWLQJ WKH GLIIHUHQFH EHWZHHQ HIIHFWLYH EHQHILWV DQG RSSRUWXQLW\ FRVWV RI RYHU
DQGXQGHUFRQVXPSWLRQ
$FFRUGLQJ WR HFRQRPLF WKHRU\ LQ RUGHU IRU GHPDQG WR UHIOHFW WUXH PDUJLQDO SULYDWH
YDOXDWLRQVDYRLGLQJRYHUDQGXQGHUFRQVXPSWLRQRIDXGLRYLVXDOSURGXFWVWKHH[LVWLQJ
VXSSO\RI LQIRUPDWLRQ SURYLGHGE\RWKHU LQVWLWXWLRQV HJQHZVSDSHUPDJD]LQHVPD\
EH VXSSOHPHQWHG E\ SXEOLF LQWHUYHQWLRQ  ,Q DXGLRYLVXDO PDUNHWV ZKHUH FRPSHWLWLRQ
ODFNV LQFUHDVLQJ FRPSHWLWLRQ DORQH GRHV QRW QHFHVVDULO\ HQKDQFH VRFLDO ZHOIDUH VLQFH
WKH EHQHILWV RI FRPSHWLWLRQ GHSHQG RQ LQIRUPDWLRQ WKDW LV FRPSOHWH WKH DEVHQFH RI
VWUDWHJLF EHKDYLRXU DQG HTXDO EDUJDLQLQJ SRZHU IRU FRQVXPHUV DQG SURGXFHUV 7KXV
SXEOLFLQWHUYHQWLRQZLWKLQWKHVHLPSHUIHFWROLJRSROLVWLFPDUNHWVVKRXOGDLPWRIXUQLVK
FRQVXPHUV ZLWK VRPH SRZHU LQ WKH VDPH ZD\ DV SURYLGLQJ LQIRUPDWLRQ DERXW WKH
FRQWHQWRIIRRGLWHPVGRHVDQGWRSUHYHQWSURGXFHUVIURPH[SORLWLQJWKHLULQIRUPDWLRQ
DGYDQWDJH  1DWXUDOO\ DQ\ IXUWKHU LQWHUIHUHQFH ZLWK FRQVXPHU FKRLFH DQG ZLWK IUHH
FRPSHWLWLRQVKRXOGEHPLQLPLVHGLQWKHLQWHUHVWVRIFRQVXPHUWDVWHDQGSUHIHUHQFHIRU
YDULHW\DVZHOODVWKHFRVWRISXEOLFLQWHUYHQWLRQ
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7KH H[SUHVVLRQ ·9FKLSµ LQLWLDOO\ VWRRG IRU ·YLHZHUFKLSµ DQGZDV LQWHQGHG WR SDUWO\
DGGUHVVWKH LQIRUPDWLRQLVVXHVUDLVHGDERYH ,WZDVVXSSRVHGWRJREH\RQG LQIRUPDWLRQ
ODEHOOLQJ LH SURYLGLQJ UHFRJQLVDEOH LQIRUPDWLYH LQGLFDWRUV  9FKLS UDWLQJ  LH UDWLQJ
HPEHGGLQJ LQIRUPDWLRQ ODEHOOLQJ LQ D WHFKQLFDO GHYLFH  SURYLGHV YLHZHUV ZLWK WKH
FKRLFHRIEORFNLQJXQZDQWHGDXGLRYLVXDOSURGXFWVE\IDFLOLWDWLQJWKHVHDUFKDQGFKRLFH
ZLWKLQJLYHQSUHIHUUHGFRQWHQWV,QWKLVZD\WKH\PD\EHEHQHILFLDOWRDOOFRQVXPHUVDV
WKH\ UHSUHVHQW D OHVV UHVWULFWLYH DOWHUQDWLYH WR FKDQQHOOLQJ ZKLFK LQYROYHV WKH
WUDQVPLVVLRQ RI JLYHQ DXGLRYLVXDO FRQWHQW RQO\ DW GHVLJQDWHG WLPHV DQGRU RQO\ E\
VSHFLILFFDUULHUV
,QWKLVFRQWH[WVRFLDOFRQFHUQDERXWKDUPIXOHIIHFWVRI WKHPHGLDRQWKHGHYHORSPHQW
RI LQGLYLGXDOV DQG LQ SDUWLFXODU PLQRUV ZKLFK KDV OHG WR WKH LQWURGXFWLRQ RI
ZDWHUVKHG FKDQQHOOLQJ RU FHQVRULQJ V\VWHPV LQ PDQ\ VRFLHWLHV †PD\ EH DGGUHVVHG
HIIHFWLYHO\ E\ UDWLQJ FRQWHQW  )RU WKLV UHDVRQ WKH 9FKLS KDV EHFRPH NQRZQ DV WKH
·9LROHQFH &KLSµ LQ WKH 86$  0RUHRYHU WKH GHEDWH LQ WKH 86$ KDV IRFXVHG RQ
SDUHQWDOFRQWUROIUHHGRPRIVSHHFKDQGGHVLJQLQJDGHUHJXODWHG,QWHUQHW
:H ZLOO QRZ ORRN DW WKH EDVLF QDWXUH RI WKH SUREOHP IRU D W\SLFDO UHVSRQVLEOH
KRXVHKROG ZLWK D VLQFHUH LQWHUHVW LQ WKH ZHOIDUH RI LWV FKLOGUHQ LQ D YHU\ VLPSOLILHG
EURDGFDVWLQJVHWWLQJ&OHDUO\VLQFHFKLOGUHQDUHXQGHUQRUPDOFLUFXPVWDQFHV OHVVZHOO
LQIRUPHGLWLVJHQHUDOO\DJUHHGWKDWPRVWFRQVXPSWLRQGHFLVLRQVVKRXOGEHOHIWWRWKHLU
SDUHQWV DW OHDVW LQ WKH HDUO\ VWDJHV RI WKHLU GHYHORSPHQW  ,Q ZKDW IROORZV ZH ZLOO
VHSDUDWH WKH H[SHQGLWXUH RI WLPH E\ SDUHQWV LQ FRQWURO DFWLYLW\ FK IURP RWKHU
H[SHQGLWXUHVQHWIORZRIFRPPRGLWLHVHK WKDW LQFUHDVHWKHLUFKLOGUHQµVZHOIDUHνK ,W
VHHPVUHDVRQDEOHWRDVVXPHWKHIXQFWLRQνKβFKHKUHSUHVHQWVFKLOGUHQ•VZHOIDUHDQG
LVFKDUDFWHULVHGE\GHFUHDVLQJPDUJLQDOEHQHILWVIRUDOODUJXPHQWV
*LYHQWKHFXUUHQWEURDGFDVWLQJUHJXODWRU\HQYLURQPHQWβZLWKUHVSHFWWRFKLOGUHQWKH
KRXVHKROGPD\RQO\HQKDQFH WKHTXDOLW\RI LWVFKLOGUHQ•VYLHZLQJDQGZHOIDUHνKβFK

β UHSUHVHQWVWKHTXDOLW\RIEURDGFDVWLQJUHJXODWLRQHQYLURQPHQWRUDOWHUQDWLYHO\WKHEURDGFDVW
HQYLURQPHQW
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HK E\ LQFUHDVLQJ LWV FRQWURO DFWLYLW\ FK DQG WKHUHE\ UHGXFLQJ WLPH VSHQW LQ LQFRPH
SURGXFLQJ DFWLYLWLHV \KFK  7KLV ZLOO OHDG WR D GHFUHDVH LQ LWV QHW FRQVXPSWLRQ
H[SHQGLWXUH<K ZK\KFK HKEDVHGRQ  WKHZDJHVHDUQHGE\ WKHKRXVHKROGZK DQG
WKHQHWIORZRIFRPPRGLWLHVWRZDUGVWKHFKLOGUHQHK
/HWXVDVVXPHWKDWWKHKRXVHKROGXWLOLW\8KLVJLYHQE\WKHVXPRILWVQHWFRQVXPSWLRQ
H[SHQGLWXUHZK\KFKHKDQGWKHZHOIDUHRILWVFKLOGUHQνKβFKHK
7KH KRXVHKROG PD[LPLVHV LWV XWLOLW\ E\ RIIVHWWLQJ WKH PDUJLQDO RSSRUWXQLW\ RI
FRQVXPSWLRQLH ORVVHV LQFXUUHGE\ LQFUHDVLQJSDUHQWDOFRQWURO∂8K∂\K ZKDJDLQVW
WKHPDUJLQDOEHQHILWVJHQHUDWHGE\SDUHQWDOFRQWURODFWLYLW\∂νK∂FKDQGE\DQHWIORZ
RIFRPPRGLWLHV∂νK∂HKZKLFKDUHDVVXPHGWREHGHFUHDVLQJ
1RKRXVHKROGFDQPRGLI\WKHHQYLURQPHQWβZKLFKDOOFKLOGUHQVKDUH+RZHYHUHDFK
KRXVHKROGFRXOGEHQHILW LQDQHQYLURQPHQWZLWK LPSURYHGEURDGFDVWLQJUHJXODWLRQ β
! β VLQFH WKH ZHOIDUH RI LWV FKLOGUHQ νKβ FK HK LQFUHDVHV ZLWK WKH TXDOLW\ RI WKH
HQYLURQPHQW
7KH LQLWLDO HTXLOLEULXPDQG WKHFRQVHTXHQFHRI DQ LQFUHDVH LQβ IRU WKH UHSUHVHQWDWLYH
KRXVHKROG DUH VXPPDULVHG LQ )LJXUH  )RU UHDVRQV RI VLPSOLFLW\ ZH GLVUHJDUG WKH
SUHVHQFHRIDQHWIORZRIFRPPRGLWLHVWRZDUGVWKHFKLOGHKDQGRQO\WDNHLQWRDFFRXQW
WKHWRWDOXWLOLW\GHULYHGIURPDOORFDWLQJDJLYHQDPRXQWRIWLPHWRSDUHQWDOFRQWUROFK
DQGLQFRPHSURGXFLQJDFWLYLWLHV\KFK%\GHYRWLQJDOOWKLVWLPHWRZRUNFK LWZLOO
UHDFKSRLQW<PRYLQJDORQJVHJPHQW<,QWKHJLYHQHQYLURQPHQWβWLPHVSHQWRQ
SDUHQWDOFRQWURO DFWLYLWLHV LQFUHDVHVZHOIDUHDORQJ WKHνKβ FK FXUYH29 :HOIDUH LV

7RVLPSOLI\PDWWHUVWKHKRXVHKROGLVDVVXPHGWRKDYHDTXDVLOLQHDUXWLOLW\IXQFWLRQLHDFRQVWDQW
PDUJLQDORSSRUWXQLW\RIFRQVXPSWLRQHTXDOWRRQH∂8K∂<K +HQFHGLVUHJDUGLQJRWKHUVDUJXPHQWV
ZHPD\ZULWH
>@ 8K νKβ FKHKZK\KFKHK
,QSUDFWLFHPD[LPLVLQJKRXVHKROG•VXWLOLW\>@ZHJHWWKHIROORZLQJILUVWRUGHUFRQGLWLRQ
>@ ∂8K∂\K ZK ∂νK∂FK ∂νK∂HK
$FFRUGLQJO\KRXVHKROG•VXWLOLW\LQFUHDVHVG8K!DVHQYLURQPHQWLPSURYHVLHGβ !
>@ G8K ∂νK∂β Gβ ! IRUGβ !
),1$/5(3257 3DUHQWDO&RQWURORI7HOHYLVLRQ%URDGFDVWLQJ
8QLYHUVLW\RI2[IRUG3&0/3

PD[LPLVHGZKHQVWDUWLQJ IURPFK ZKHUH WKHPDUJLQDORSSRUWXQLW\RIFRQVXPSWLRQZK
HTXDWHV WKH PDUJLQDO EHQHILWV RI SDUHQWDO FRQWURO DFWLYLW\ ∂νK∂FK DQG DOO WLPH LV
GHYRWHG WR LQFRPH SURGXFLQJ DFWLYLWLHV 7KLV DOORZV KRXVHKROGV WR PRYH DORQJ $%
>νKβFKZK\K FK@ ZKLFK OLHV DERYH $9 JLYHQ GHFUHDVLQJ UHWXUQV LQ WKH FRQWURO
DFWLYLW\∂νK∂FKZK
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$Q LPSURYHG HQYLURQPHQW β !β  VKLIWLQJ WKH XWLOLW\ IXQFWLRQ WR WKH OHIW E\ WKH
DPRXQW RI WLPH VDYHG E\ QRW UHTXLULQJ SDUHQWDO FRQWURO DFWLYLWLHV F KFK  DOORZV WKH
KRXVHKROG WR GHYRWH PRUH WLPH WR LQFRPH SURGXFLQJ DFWLYLWLHV ,Q WKLV FDVH WKH
KRXVHKROGLVDOORZHGWRPRYHDORQJ$•%•>νKβFKZK\KFK@
7KHEHQHILWVIURPOHVVWLPHFKFKVSHQWRQSDUHQWDOFRQWURODFWLYLWLHVDUHPHDVXUHGE\
WKH RSSRUWXQLW\ RI LQFUHDVLQJ FRQVXPSWLRQ E\ ZKFKFK  7KLV LV WKH FRPSHQVDWLQJ
YDULDWLRQPHDVXUHRIWKHEHQHILWVLHWKHDPRXQWRIPRQH\WKDWZRXOGQHHGWREHJLYHQ
WR WKH KRXVHKROG LQ WKH ILUVW HQYLURQPHQWβ LQ RUGHU WR EULQJ LW WR WKH VDPH OHYHO LW
ZRXOGDWWDLQ LI WKH LPSURYHGHQYLURQPHQWβZDVDFKLHYHGWKURXJKUHJXODWLRQ *LYHQ
WKHKRXVHKROG•V TXDVLOLQHDU XWLOLW\ IXQFWLRQ WKLVPHDVXUH FRLQFLGHVZLWK WKH HTXLYDOHQW
YDULDWLRQ LHWKHDPRXQWRIPRQH\WKDWFRXOGEHWDNHQIURPWKHKRXVHKROG LQWKHILQDO
HQYLURQPHQWβLQRUGHUWREULQJLWWRWKHVDPHOHYHODVLQWKHRULJLQDOHQYLURQPHQWβ
),1$/5(3257 3DUHQWDO&RQWURORI7HOHYLVLRQ%URDGFDVWLQJ
8QLYHUVLW\RI2[IRUG3&0/3

7KH UHGXFWLRQ LQ WLPH VSHQW LQ SDUHQWDO FRQWURO LV DOVR HYLGHQW IURP )LJXUH  ZKLFK
FRPSDUHV ZK WKH PDUJLQDO XWLOLW\ GHULYHG IURP DOORFDWLQJ \KFK KRXUV WR LQFRPH
SURGXFLQJ DFWLYLWLHVZLWK∂νK∂FK WKHPDUJLQDO EHQHILWV IURP DOORFDWLQJ FK KRXUV WR
SDUHQWDOFRQWURODFWLYLWLHV,QWKHRULJLQDOHQYLURQPHQWβWKHUHLVQRJDLQLQDOORFDWLQJ
PRUHWKDQFKKRXUVWRSDUHQWDOFRQWURODFWLYLWLHV VLQFHEH\RQGWKDWSRLQW WKHPDUJLQDO
EHQHILWV RI SDUHQWDO FRQWURO DFWLYLW\ ∂νK∂FK DUH ORZHU WKDQ WKH RSSRUWXQLW\ FRVWV RI
FRQVXPSWLRQZK,QWKHQHZLPSURYHGHQYLURQPHQWβ!βWKHPDUJLQDOEHQHILWVRI
SDUHQWDOFRQWURODFWLYLW\∂νK∂FKDUHVKLIWHGWRWKHOHIWE\WKHDPRXQWRIWLPHVDYHGE\
QRWXQGHUWDNLQJSDUHQWDO FRQWURO DFWLYLWLHV FKFK 0RUHRYHU WKHPDUJLQDOEHQHILWVRI
WLPHDOORFDWHGWRWKHWZRFRPSHWLQJDFWLYLWLHVDUHHTXDWHGIRUWKHOHYHORIFRQVXPSWLRQ
HTXDOWRFK
1RWHKRZ WKH DVVXPSWLRQ RI D IL[HG DPRXQW RI KRXUV GHYRWHG WR WKH WZR DOWHUQDWLYH
DFWLYLWLHVSDUHQWDOFRQWURORUZRUNLVHTXLYDOHQWWRVXEWUDFWLQJIURPWKHDYDLODEOHWLPH
LQDQ\SHULRGWKHTXRWDGHGLFDWHGWROHLVXUH\K +K/KDQGWKDWWKHXWLOLW\IXQFWLRQ
RIOHLVXUHXK/KJLYHVGHFUHDVLQJEHQHILWVLH∂XK∂/KLVGHFOLQLQJ
)LJXUH
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∂νh/∂ch(β°)
∂νh/∂ch(β1)
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Lh
w
Hh
,WIROORZVWKDW ZKHFRQRPLFSRZHU LV WKHZDJHUDWHQHWRI WD[ZK*W$FFRUGLQJO\
DV VKRZQ LQ)LJXUHKLJKHU WD[HV OHDGLQJ WRZ• LQFUHDVH WKH WLPH VSHQWRQSDUHQWDO
FRQWURO DFWLYLWLHV DQG WKHUHE\ GHFUHDVH WKH EHQHILWV IURPZRUN  +HQFH WKH HIIHFW RI
WD[HV GLVWRUWLQJ WKH EHKDYLRXU RI KRXVHKROGV E\ SURYLGLQJ LQFHQWLYHV IRU SDUHQWDO
),1$/5(3257 3DUHQWDO&RQWURORI7HOHYLVLRQ%URDGFDVWLQJ
8QLYHUVLW\RI2[IRUG3&0/3

FRQWURO DFWLYLWLHV FDQ EH FRPSHQVDWHG IRU E\ DQ LPSURYHPHQW LQ WKH UHJXODWRU\
HQYLURQPHQW
1RW RQO\ GRHV WKH LPSURYHPHQW RI FKLOGUHQ•V EURDGFDVWLQJ HQYLURQPHQW WKURXJK DQ
DSSURSULDWH UHJXODWRU\ IUDPHZRUN UHGXFH WLPH VSHQW RQ SDUHQWDO FRQWURO DFWLYLWLHV
VKLIWLQJ 2$% WR WKH OHIW EXW LW DOVR PRGLILHV LWV LQFOLQDWLRQ 0RUH VSHFLILFDOO\ LW
LQFUHDVHV WKH EHQHILWV IURP ZRUN DQG IURP SDUHQWDO DFWLYLWLHV VLQFH WKH KRXVHKROG
EHFRPHVPRUHSURGXFWLYHE\VSHFLDOLVLQJ LQZRUNDQGRWKHUSDUHQWDODFWLYLWLHV+HQFH
WKH WLPH FKFK VDYHG LQ SDUHQWDO FRQWURO DFWLYLWLHV DQG WKH FRQVHTXHQW LQFUHDVH LQ
FRQVXPSWLRQZKFKFKQRORQJHUDVVHVVWKHEHQHILWVIRUWKHKRXVHKROGFRUUHFWO\
,Q IDFW WKH WLPH VSHQW RQ SDUHQWDO DFWLYLWLHV QRW RQO\ UHGXFHV HDUQLQJV GLUHFWO\ E\
GHFUHDVLQJWLPHDYDLODEOHIRUZRUNLWDOVRUHGXFHVWKHPLQGLUHFWO\E\VORZLQJGRZQWKH
JURZWKRI WKHSDUHQW•V FDUHHU $FFRUGLQJO\ZHPD\ZLVK WR FRQVLGHU WKHSUHVHQFHRI
DQ\ LQGLUHFW EHQHILW OLQNHG WR DQ LQFUHDVH LQ ZDJHV DV D UHVXOW RI LQFUHDVHG ZRUNLQJ
DFWLYLW\∆ZKFK7KLVZLOODOVRUHGXFHWLPHVSHQWRQSDUHQWDOFRQWURODFWLYLWLHVVLQFHWKH
RSSRUWXQLW\ FRVW RI FRQVXPSWLRQ KDV LQFUHDVHG $V D FRQVHTXHQFH WKH PDUJLQDO
EHQHILWV RI SDUHQWDO FRQWURO DFWLYLW\ ∂νK∂FKPXVW LQFUHDVH E\ WKH VDPH DPRXQW 7KH
UHDOORFDWLRQRI WLPHEHWZHHQGLIIHUHQW DFWLYLWLHV LV WKH RSSRVLWH RI WKDW UHVXOWLQJ IURP
WKHUHGXFWLRQLQQHWZDJHZKGXHWRDQ LQFUHDVH LQWD[DWLRQZKLFKZHKDYHSUHYLRXVO\
H[DPLQHG
7KH LQFUHDVH LQ EHQHILWV IURP SDUHQWDO DFWLYLWLHV LV UHSUHVHQWHG E\ WKH URWDWLRQ IURP
2•$• WR 2µ$µ LQ )LJXUH  VLQFH WKH WLPH FK DOORFDWHG WR SDUHQWDO FRQWURO DFWLYLWLHV
SURYLGHVDQDGGLWLRQDOXWLOLW\∆8K ZKFKFKWRWKHKRXVHKROG
%RWK HIIHFWV PD\ EH UHLQIRUFHG E\ WKH VXEVWLWXWLRQ RI FRPPRGLWLHV E\ SDUHQWDO
DFWLYLWLHV DV WKH RSSRUWXQLW\ FRVW RI FRQVXPSWLRQ LQFUHDVHV D SRVVLELOLW\ ZH GLG QRW
WDNH LQWR DFFRXQW LQ )LJXUH  DV ZH ZHUH GLVUHJDUGLQJ WKH QHW IORZ RI FRPPRGLWLHV
WRZDUGVWKHFKLOG
),1$/5(3257 3DUHQWDO&RQWURORI7HOHYLVLRQ%URDGFDVWLQJ
8QLYHUVLW\RI2[IRUG3&0/3
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%\UHIHUULQJ WR)LJXUHZHFDQFDOFXODWH WKHEHQHILWRI WKH UHJXODWRU\DFWLYLW\ IRU DQ\
OHYHO RI β IRU WKH UHSUHVHQWDWLYH KRXVHKROG DQG GUDZ DV VKRZQ LQ )LJXUH  WKH
PDUJLQDOEHQHILWVLWGHULYHVIURPWKHUHJXODWRU\DFWLYLW\%KPJβLHWKHPDUJLQDOUDWHRI
VXEVWLWXWLRQ EHWZHHQ LPSURYHPHQW RI WKH EURDGFDVW UHJXODWLRQ HQYLURQPHQW DQG
LQFRPH ,QDVRFLHW\FRPSRVHGRI1KRXVHKROGV WKHVRFLDOPDUJLQDOEHQHILW IXQFWLRQ
LVVLPSO\JLYHQE\WKHVXPRILQGLYLGXDOPDUJLQDOEHQHILWV%PJβ 1%KPJβ
3XEOLF LQWHUYHQWLRQ LPSOLHV L D UHJXODWRU\ VRFLDO FRVW &JPJβ LQ WHUPV RI UHGXFLQJ
SULYDWHH[SHQGLWXUHLLDQDGGLWLRQDOSULYDWHFRVWSK SWREX\WKHUHTXLUHGWHFKQLFDO
GHYLFHZKLFKZHPD\DVVXPHWREHDFRQVWDQWDQGGLVUHJDUGIRUWKHVDNHRIVLPSOLFLW\
,Q WKLV VLPSOLILHG VHWWLQJ WKH EDVLV RI WKH FRVWEHQHILW FDOFXOXV LV SURYLGHG E\
FRPSDULQJ WKH FROOHFWLYH EHQHILWV RI WKH UHJXODWRU\ DFWLYLW\ %PJβ ZLWK LWV FRVWV LQ
WHUPVRIPDUJLQDOEHQHILWVRIWKHSULYDWHFRQVXPSWLRQ&JPJβZKLFKLVIRUHJRQH
,Q WKHRU\ WKH UHJXODWRU\ DFWLYLW\ VKRXOG EH SXVKHG IRUZDUG XQWLO WKH VXP RI WKH
KRXVHKROG•V PDUJLQDO UDWH RI VXEVWLWXWLRQ EHWZHHQ LPSURYHPHQW RI WKH EURDGFDVWLQJ
),1$/5(3257 3DUHQWDO&RQWURORI7HOHYLVLRQ%URDGFDVWLQJ
8QLYHUVLW\RI2[IRUG3&0/3

HQYLURQPHQWDQG LQFRPH LVJUHDWHU WKDQWKHPDUJLQDO FRVWRI WKH UHJXODWRU\DFWLYLW\ LQ
WHUPVRISULYDWHFRQVXPSWLRQβ≤βDVVKRZQLQ)LJXUH
7KH WRWDO QHW HFRQRPLF EHQHILW RI UHJXODWLRQ FDQ EH VHHQ DV WKH GLIIHUHQFH EHWZHHQ
VRFLDO PDUJLQDO EHQHILWV DQG PDUJLQDO FRVW FXUYH &JPJβ  7KH QHW EHQHILW LV DW D
PD[LPXPZKHQPDUJLQDOFRVWVDQGEHQHILWVDUHHTXDOLHZKHQWKHRSWLPDOVRFLDOOHYHO
βLVUHDFKHG
)LJXUH
0 β
p
Bmg(β*)=Cgmg(β*)
Bhmg(β)
β°
Cgmg(β)
β*
Bmg(β)
Cgmg(β°)
Cgmg(β*)
Bmg(β°)
)URP WKH SUHYLRXV DQDO\VLV ZH FDQ FRQFOXGH WKDW UHJXODWLRQ RI WKH EURDGFDVWLQJ
HQYLURQPHQWLVVLPLODUWRWKHSURYLVLRQRIDSXEOLFXWLOLW\VLQFHLWVLPXOWDQHRXVO\DIIHFWV
WKHSURGXFWLYHQHVVRIDOOKRXVHKROGV
(YHQLIWKHSXEOLFXWLOLW\DUJXPHQW LVGLVUHJDUGHGDQH[WHUQDOLW\PD\DULVHEHFDXVH WKH
FUHDWLRQRI DQ LPSURYHGEURDGFDVWLQJ HQYLURQPHQW IRU FKLOGUHQEULQJVJUDWLILFDWLRQ WR
RWKHU PHPEHUV RI VRFLHW\ GXH WR DOWUXLVWLF RU VHOILVK UHDVRQV  ,Q SUDFWLFH LI WKH
EHKDYLRXURIVRPHRQHHOVH•VFKLOGLVDIIHFWHGQHJDWLYHO\E\WKHHQYLURQPHQW LWPD\EH

6SHFLILFDOO\ZLWK1LGHQWLFDOKRXVHKROGZHKDYH
>@ %PJβ 1∂νK∂β Gβ ≥G&JPJβGβ 
0RUHSUHFLVHO\WKHQHWEHQHILWLVJLYHQE\WKHGLIIHUHQFHEHWZHHQWKHDUHDVRIUHJXODWLRQEHQHILWRQFH
WKHWHFKQLFDOGHYLVHLVERXJKWDQGFRVWVDVLQIRUPXOD>@EHORZ
>@ 1% 1∫ββ∂νK∂β Gβ S∫ββG&JPJβGβ Gβ
),1$/5(3257 3DUHQWDO&RQWURORI7HOHYLVLRQ%URDGFDVWLQJ
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GHWULPHQWDO WR WKHZHOIDUHRIRWKHUFKLOGUHQRUPHPEHUVRI WKHHQWLUHW\ LQ DGGLWLRQ WR
WKHDIIHFWHGFKLOGLWVHOIZKRVHZHOIDUHVKRXOGPDWWHUWRVRFLHW\DQGDWOHDVWWRXQVHOILVK
KRXVHKROGV  +HQFH WKHUH LV D OHJLWLPDWH VRFLDO FRQFHUQ LQ PRGLI\LQJ WKH FXUUHQW
HQYLURQPHQW
7KHUHIRUHWKHXVXDOPDUNHWIDLOXUHDUJXPHQWLQWKHSUHVHQFHRIDSXEOLFXWLOLW\DQGDQ
H[WHUQDOLW\  GRHV DSSO\ 0RUHRYHU WKH SUHVHQFH RI DQ H[WHUQDOLW\ LPSOLHV RSWLQJ IRU
PRUHGUDVWLFVROXWLRQV
5HJXODWRU\ FRVWV &JPJβ LQ WHUPV RI SULYDWH FRQVXPSWLRQ LQFUHDVH PRUH WKDQ
SURSRUWLRQDOO\ZLWK WKH FRPSOH[LW\ RI WKH UHJXODWRU\ IUDPHZRUN 0RUHRYHU DV LV WKH
FDVH ZLWK HGXFDWLRQ WKHUH PD\ EH D IXUWKHU DUJXPHQW IRU DGGLWLRQDO UHJXODWLRQ LI
ZLWKRXW VXIILFLHQW LQIRUPDWLRQ DQGSDUHQWDO VXSSRUW SDUHQWV FDQQRW DOZD\V EH WUXVWHG
WR DFW LQ WKH FKLOG•V EHVW LQWHUHVW  +HQFH WKHUH LV D QHHG WR LQWURGXFH PLQLPXP
VWDQGDUGV
&RQFOXVLRQ
6LQFH WKH PDMRULW\ RI HFRQRPLF EHQHILWV RFFXU LQ WKH IRUP RI WLPH VDYLQJV WKH ILUVW
DSSUR[LPDWLRQ HPHUJLQJ IURP WKH SUHYLRXV PRGHO LV WKDW ZH FDQ DFKLHYH D IDLUO\
DFFXUDWHSURMHFWLRQE\XVLQJGDWDRQHDUQLQJV7KLVZD\ZHFDQFRQVLGHU WKHPRQHWDU\
YDOXH RI SDUHQWDO FRQWURO DFWLYLW\ ZKLFK LV QR ORQJHU QHFHVVDU\ LQ D UHJXODWHG
HQYLURQPHQW LQ RUGHU WR UHDFK WKH SUHYLRXV OHYHO RI FKLOGUHQ•V ZHOIDUH LH ZKFKFK
ZKLFKFRQVWLWXWHVDFDXWLRXVHVWLPDWHRIKRXVHKROGEHQHILWVDVVKRZQLQ)LJXUH
7KH IDFW WKDW HOHPHQWV RI ULVN FKDUDFWHULVH WKH ZRUOG ZH OLYH LQ DQG LQIOXHQFH WKH
DFWLRQV RI DOO KRXVHKROGV UHLQIRUFHV RXU SUHYLRXV UHDVRQLQJ  ,Q IDFW HQKDQFHG
UHJXODWLRQ \LHOGV QRW RQO\ D GLUHFW EHQHILW E\ UHGXFLQJ SDUHQWDO FRQWURO DFWLYLW\ DQG DQ
LQGLUHFW EHQHILW DV WKH H[WHUQDOLW\ FDVH VKRZV EXW DOVR DGGLWLRQDO EHQHILWV DV D UHVXOW RI
VROYLQJ WKHSUREOHPVFDXVHGE\ L XQFHUWDLQW\ DERXW WKH IXWXUH HQYLURQPHQW LH WKH
RSWLRQ YDOXH RI UHJXODWLRQ DQG LL WKH LUUHYHUVLEOH KDUP ZKLFK LQ WKH DEVHQFH RI D
UHJXODWHGHQYLURQPHQWVWHPVIURPH[SRVWLQVXIILFLHQWSDUHQWDOFRQWURO
),1$/5(3257 3DUHQWDO&RQWURORI7HOHYLVLRQ%URDGFDVWLQJ
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/HWXVILUVWVKRZLQGHWDLOWKHRSWLRQYDOXHRISXEOLFLQWHUYHQWLRQ,QRUGHUWRGHYHORS
WKLV DUJXPHQW OHW XV DVVXPH WKDW KRXVHKROGV DUH ULVNDYHUVH DQG WKDW WKH KRXVHKROG•V
XWLOLW\GHSHQGVRQO\RQLQFRPH<KDQGWKHUHJXODWRU\HQYLURQPHQWβ:HFDQFRPSDUH
WKHXWLOLW\RILQFRPHLQDSURSHUO\UHJXODWHGHQYLURQPHQW8Kβ<KZLWKWKDWLQWKH
RULJLQDOHQYLURQPHQW8Kβ<KDQGRUDULVN\HQYLURQPHQW8K pi8Kβ<K
pi 8Kβ <K  ZKHUH pi UHSUHVHQWV WKH SUREDELOLW\ RI D SURSHUO\ UHJXODWHG
HQYLURQPHQWLQDEVHQFHRIVWDWHLQWHUYHQWLRQ
7KHVH XWLOLW\ IXQFWLRQV DUH UHSUHVHQWHG LQ )LJXUH  DV IXQFWLRQV RI FRQVXPSWLRQ
H[SHQGLWXUH &OHDUO\ WKHXWLOLW\ FXUYH LVKLJKHU LQ WKH ILUVW FDVHDQGZLOOLQJQHVV WRSD\
FDQEH UHSUHVHQWHGE\ WKH FRPSHQVDWLQJ YDULDWLRQ&9 DW D JLYHQ LQFRPH OHYHO< LH E\
WKH GLIIHUHQFH LQ LQFRPH HQVXULQJ WKH VDPH XWLOLW\ OHYHO LQ ERWK FDVHV <<
$QDORJRXVO\ WKH H[SHFWHG FRPSHQVDWLQJYDULDWLRQ(&9DW WKHVDPH LQFRPH OHYHO< LV<
<pi
)LJXUH
O Y* Yh
Uh(β*)
Ypi Y°
Uh(β°)
Uh(βpi)
Uh(β*, Y°)
Uh(β°, Y°)
Uh(βpi, Y°)
+HQFHIRUWKHVDPHLQFRPHOHYHO<WKHRSWLRQYDOXH29 LHWKHZLOOLQJQHVVWRSD\WR
HOLPLQDWHWKHXQFHUWDLQW\UHODWHGWRWKHVXSSO\RIDUHJXODWHGHQYLURQPHQWLQWKLVFDVH
LV 29 &9(&9 <pi<
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7KLVUHVXOWLVLOOXVWUDWHGLQ)LJXUHZKHUHWKHXWLOLW\FXUYHV8Kβ8KβDQG8Kβpi
UHSUHVHQW WKH KRXVHKROG•V XWLOLW\ RI LQFRPH LQ D UHJXODWHG XQUHJXODWHG DQG ULVN\
HQYLURQPHQWUHVSHFWLYHO\
/HW XV QRZ FRQVLGHU WKH LUUHYHUVLEOH KDUP LVVXH DVVXPLQJ IRU WKH VDNH RI VLPSOLFLW\
WKDW WKHGDPDJHFDQEHYDOXHG LQPRQHWDU\ WHUPV<%<$ VR WKDWQRZWKHKRXVHKROG•V
XWLOLW\ LV RQO\ D IXQFWLRQ RI LQFRPH8K<K  7KH HOLPLQDWLRQ RI FRVWV DVVRFLDWHGZLWK
KDUP VKRXOG EH LQFOXGHG DPRQJ WKH EHQHILWV RI WKH UHJXODWHG HQYLURQPHQW  6XFK D
FRPSRQHQWFDQEHFDOFXODWHGE\PXOWLSO\LQJWKHPRQHWDU\FRVWRIKDUP<%<$E\WKH
SUREDELOLW\ RI WKH RFFXUUHQFH RI KDUP pi%  $GGLWLRQDO EHQHILWV IRU ULVNDYHUVH
KRXVHKROGVGHULYHIURPHOLPLQDWLQJWKHULVNEHDULQJFRVWV6XFKEHQHILWVDUHPHDVXUHG
E\WKHULVNSUHPLXPZKLFKDULVHVIURPWKHFRPSDULVRQRIWKHH[SHFWHGOHYHORILQFRPH
<DQGLWVFHUWDLQW\HTXLYDOHQW<FLHWKHLQFRPHWKDWLQWKHFHUWDLQW\FDVHZRXOGDOORZ
WKHKRXVHKROGWKHVDPHOHYHORIXWLOLW\H[SHFWHGLQWKHXQFHUWDLQRXWFRPH
)LJXUH
O YA Yh
Uh(Yh)
YC YB
Uh(YB)
Uh(YA)
EUh(Y*)
Y*
Uh(Y*)
7KHGHYHORSPHQWVRIWKHDQDO\VLVLQDULVN\VHWWLQJVXJJHVWWKDW
q RXU SUHYLRXV DSSURDFK RI HVWLPDWLQJ EHQHILWV IURP HDUQLQJ GDWD LV UDWKHU FDXWLRXV
DQG OLNHO\ WR OHDG WR DQ XQGHUHVWLPDWLRQRI DJJUHJDWH LQGLYLGXDOZLOOLQJQHVV WR SD\
IRULPSURYHGUHJXODWLRQ
q FRQYLQFLQJ DUJXPHQWV FDOO IRU IXUWKHU H[DPLQDWLRQ RI WKH GHVLUDELOLW\ RI SXEOLF
LQWHUYHQWLRQWKURXJKVRPHIRUPRIFRPSXOVRU\UHJXODWLRQ
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(TXLW\LVVXHV
:HZLOOQRZH[DPLQHWKUHHIXQGDPHQWDOTXHVWLRQVUHODWHGWRHTXLW\LVVXHVWRGHWHUPLQH
ZKHWKHUSXEOLFLQWHUYHQWLRQFDQDOVREHMXVWLILHGRQWKHJURXQGVRIHTXLW\
 L ,VWKHPDUNHWRXWFRPHFKDUDFWHULVHGE\XQGHURURYHUFRQVXPSWLRQRISDUWLFXODU
FRQWHQWVE\GLIIHUHQWVRFLRHFRQRPLFJURXSV"0RUHVSHFLILFDOO\ LVWKHUHDQHTXDO
DELOLW\ WRPDNH UDWLRQDO FKRLFHV LH QR LQFRPH GLVFULPLQDWLRQ LV DVVRFLDWHGZLWK
UHFHLYLQJ LQIRUPDWLRQ DQG HTXDO SRZHU LQ HQIRUFLQJ WKHP LH LPSOHPHQWLQJ
FRQWURO"
 LL &DQUHJXODWLRQHQKDQFHDQ\DVSHFWVRIHTXLW\"
 LLL )LQDOO\ VKRXOG DQ\ UHGLVWULEXWLRQ HJ IURP WKH ULFK WR WKH SRRU RFFXU WKURXJK
UHJXODWLRQDQGLI\HVWRZKDWH[WHQW"
$V UHJDUGV L QR VWURQJ HTXLW\ FDVH KDV \HW EHHQ PDGH IRU VRPH IRUP RI SXEOLF
LQWHUYHQWLRQ DLPHG SDUWLFXODUO\ WRZDUGV SRRU KRXVHKROGV WR LQFUHDVH WKH IORZ RI
LQIRUPDWLRQZLWK D YLHZ WR IDFLOLWDWLQJ WKHLU SDUHQWDO FRQWURO DFWLYLWLHV  7KXV IDU WKLV
KDVEHHQDYRLGHGDOWRJHWKHUE\DVVXPLQJDQDYHUDJHKRXVHKROGRQO\
$V DOUHDG\ QRWHG VLQFH LQIRUPDWLRQ DQG SDUHQWDO FRQWURO DFWLYLWLHV DUH FRVWO\ WKH
SUREOHPLVOLNHO\WREHJUHDWHUIRUKRXVHKROGVLQORZHUVRFLRHFRQRPLFJURXSV,QIDFW
LW LVYHU\OLNHO\WKDWEHWWHUHGXFDWHGKRXVHKROGVKDYHDQLQIRUPDWLRQDGYDQWDJHDV LW LV
HDVLHU IRU WKHP WR DFTXLUH DQG XVH LQIRUPDWLRQ DSSURSULDWHO\  $FFRUGLQJO\ WKH
FRQVXPSWLRQSDWWHUQVRIFKLOGUHQLQORZHUVRFLRHFRQRPLFJURXSVPD\EHFKDUDFWHULVHG
E\H[FHVVLYHYLHZLQJRILQDGHTXDWHPHGLD
0RUHRYHU SDUHQWV LQ GLVDGYDQWDJHG KRXVHKROGVPD\ EH OHVV DEOH WR GHYRWH VXIILFLHQW
WLPHWRFRQWURODFWLYLWLHVRUPD\SURYLGHUHGXFHGEHQHILWVLHWKH\PD\EHOHVVDEOHWR
UDLVH WKHLU FKLOG•V XWLOLW\ RU SURWHFW LW IURP KDUPIXO DXGLRYLVXDO FRQWHQW /RQHSDUHQW

,QSUDFWLFHZHFDQGHILQHWKHSRRUKRXVHKROGVDVWKHRQHVEHORZWKHSRYHUW\OHYHODQGWKHULFK
KRXVHKROGVDVWKHRWKHURQHVRUDOWHUQDWLYHO\DVWKHRQHVWKDWHDUQDQLQFRPHDERYHDFHUWDLQOHYHO
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IDPLOLHV DUH RIWHQ DPRQJ WKH OHVV DGYDQWDJHG KRXVHKROGV ZLWK WKH PRWKHU EHLQJ WKH
UHVSRQVLEOHSDUHQWLQPDQ\FDVHV7KHIHPLQLVDWLRQRISRYHUW\LVDQHPHUJLQJWUHQGEXW
LQ DQ\ HYHQW SDUHQWDO DFWLYLWLHVZKLFK UHO\PDLQO\ RQZRPHQ•V WLPH JHQHUDOO\ KDYH D
QHJDWLYH LPSDFW RQ ZRPHQ•V ZRUN DQG HDUQLQJV SUHGRPLQDQWO\ ZKLFK DUH DOUHDG\
GLVFULPLQDWHG DJDLQVW +HQFH UHJXODWLRQPLJKW DOVR EH UHTXLUHG WR LPSURYH HTXLW\ DV
ZHOODVHIILFLHQF\
7KLV OHDGVWRWKHVHFRQGTXHVWLRQ LHZKHWKHUUHJXODWLRQDLPHGDW IDFLOLWDWLQJSDUHQWDO
FRQWUROPD\KDYHDSRVLWLYHLPSDFWRQUHGLVWULEXWLRQDQGWKHUHE\LQVRPHZD\LPSURYH
JHQGHUHTXLW\LQ(XURSHDQ8QLRQ(8FRXQWULHV
6LQFHSDUHQWVEHORQJLQJWRORZHUVRFLRHFRQRPLFJURXSVVHHPPRUHOLNHO\WREHPLVOHG
DQGRU WR XQGHUYDOXH WKH XWLOLW\ RI WKHLU RZQ FKLOGUHQ DQG FRQVHTXHQWO\ WKH SRVVLEOH
KDUPIURPDXGLRYLVXDOSURGXFWV WKHSUHVHQFHRIUHJXODWLRQILQDQFHGE\DSURJUHVVLYH
WD[ V\VWHP VHHPV OLNHO\ WR KDYH D SRVLWLYH LPSDFW RQ WKHLU FKLOGUHQ•V ZHOIDUH E\
LPSURYLQJ HTXLW\ LI XVHUIULHQGO\ DQG LPSO\LQJ QR VLJQLILFDQW HFRQRPLF RU WLPH
EXUGHQRQOHVVDGYDQWDJHGSDUHQWV
,Q JHQHUDO UHJXODWRU\ EHQHILWV DQG FRVWV PD\ YDU\ DPRQJ GLIIHUHQW VRFLRHFRQRPLF
JURXSVHYHQLQDSHUYHUVHZD\DGLVWLQFWSRVVLEOHRXWFRPHWKDWZHZRXOGOLNHWRDYRLG
,QIDFWSDUHQWV LQ WKHKLJKHU VRFLRHFRQRPLFJURXSPD\ UHFHLYHPRUHEHQHILWV LI WKH\
DUHEHWWHULQIRUPHGRUSXWKLJKHUYDOXHRQWKHTXDOLW\RIDXGLRYLVXDOFRQWHQW
)RFXVLQJ RQ SULYDWH EHQHILWV DQG FRVWV WKLV FDVH PD\ EH UHSUHVHQWHG E\ D KLJKHU
LQGLYLGXDOPDUJLQDO EHQHILWV IXQFWLRQ IRU ULFK SDUHQWV %UPJβ ! %SPJβ  $W WKH VDPH
WLPH LWPD\ DOVR EH WKH FDVH WKDW SRRU SDUHQWV IDFH KLJKHU SULYDWH FRVW SSβ! SUβ
UHODWHG WR WKH DFTXLVLWLRQ DQG DSSURSULDWH XVH RI WKH WHFKQLFDO GHYLFH DV VKRZQ LQ
)LJXUH
